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0091-7435/© 2015 The Authors. Published by Elsevier Inca b s t r a c ta r t i c l e i n f oAvailable online 11 November 2015 Background. In western countries, smoking prevalence rates are high among smokers unmotivated to quit
and those with a lower socioeconomic status (LSES). Multiple computer tailoring and the use of audio-visual
aids may improve such interventions and increase cessation in LSES smokers. This study assessed the 12-
month effectiveness of a video- and text-based computer-tailored intervention.
Methods. A randomized controlled trial in the Netherlands was used in which smokers were allocated to the
video-based condition (VC) (N= 670), the text-based condition (TC) (N= 708) or the control condition (CC)
(brief generic text advice) (N=721). After 12months, self-reported prolonged abstinencewas assessed and bio-
chemically veriﬁed in respondents indicating to have quit smoking. Three analysis strategies were used to assess
the effects: (1) multiple imputation (MI); (2) intention-to-treat (ITT); (3) complete case analysis (CC).
Results. VC was more effective in prolonged abstinence compared to CC (odds ratio (OR) = 1.90, p= .005)
and the text-based condition (OR = 1.71, p= .01). VC was furthermore more effective than TC. No differences
were found for SES and motivational levels. Results were similar when using ITT and CC. For our secondary
outcome seven-day point prevalence abstinence; however, neither VC (OR = 1.17, p = .34) or TC (OR = 0.91,
p = .52) outperformed the CC.
Conclusion. The video-based computer-tailored intervention was effective in obtaining substantial long-term
abstinence compared to the text-based version and a brief generic text advice.










Tobacco use is particularly high among people with a lower socio-
economic status (LSES) (Jha et al., 2006; Kotz andWest, 2009), particu-
larly in western countries, (Tobacco, 2012; Nagelhout et al., 2012;
Hiscock et al., 2011). Studies reveal higher levels of addiction among
this group, lower levels of quit motivation andmore relapse to smoking
(Kotz andWest, 2009; Hiscock et al., 2011). Smoking cessation in these
groups is often impeded by factors in the social environment; for exam-
ple, less favourable norms towards smoking cessation and more
smoking in their environment. Additionally, they are often not sufﬁ-
ciently convinced of the advantages of quitting and often experience




. This is an open access article underWeb-based computer-tailored (CT) smoking cessation interventions
can be successful to realize smoking abstinence and are (cost) effective
(Smit et al., 2013; Te Poel et al., 2009; Strecher et al., 2008). In CT
smoking cessation interventions, respondents receive personalized
feedback on their smoking behavior and how quitting can be best
achieved. The tailored feedback is adapted to their smoking behavior
and important motivational characteristics, such as their attitude, social
support, self-efﬁcacy and action planning (de Vries et al., 2008). CT
messages are successful in keeping an individual’s attention, resulting
in better processing of information (Hawkins et al., 2008; Ruiter et al.,
2006). Similar to othermethods, CT is not always attracting LSES groups
(Brouwer et al., 2010) and adherence to CT interventions is low among
unmotivated and LSES smokers (Strecher et al., 2008; Moser et al.,
2000). It is therefore important to investigate how CT interventions
can be improved to attract LSES groups in particular as they have the
largest problems with smoking cessation and proﬁt least from current
interventions.
One strategy may be the use of video-delivered tailored information
for LSES groups, since this group has lower literacy skills, is less text-
oriented and encounters more difﬁculties in translating abstract textsthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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and verbal channels, reduces cognitive effort and increases a better un-
derstanding and processing of information (Fishbein and Ajzen, 2010).
Yet, long-term behavioural effects of these ideas applied to computer
tailoring in general and for LSES groups in particular have not been
demonstrated, although promising short-term effects have been report-
ed for physical activity (Kessels et al., 2010) and for smoking cessation
(Townsend et al., 1994).
This study assessed the effectiveness of two CT smoking cessation
interventions after twelve months: (1) a text-based multiple CT inter-
vention providing tailored feedback via text-based messages and (2) a
video-based multiple CT smoking cessation intervention providing
tailored feedback via video messages. Furthermore, we hypothesized
that video computer tailoring (VC) would be more successful in
smokers with a LSES, whereas text computer tailoring (TC) was expect-
ed to be more effective in smokers with a higher socioeconomic status
(HSES) (Townsend et al., 1994; Stanczyk et al., 2011) Smokers could fol-
low different routings that were tailored to their motivation to quit. We
therefore hypothesised that smokers with a lower motivation to quit to
be equally effective in their quit attempt compared to higher motivated
smokers. Since eHealth studies are particularly prone to high dropout
rates, we also used three analysis strategies: (1) multiple imputation
analysis; (2) intention to treat analysis and (3) complete case analysis
in order to be able to triangulate the ﬁndings from these three tech-
niques (Schulz et al., 2014).
Methods
The present study was submitted for approval to the Medical Research
Ethics Committee (MREC) of AtriumMedical Centre Heerlen. Since respondents
were not obliged to engage in medical acts, no MREC approval was necessary.
The study adhered to the APA ethical principles (Association, 2002).
Target population and inclusion criteria
Respondents were recruited in the Netherlands from December 2010 until
June 2012 to take part in the intervention. Respondents were included in the
study when they were daily smokers of 18 years or older, when they were mo-
tivated to quit smoking within the following six months and when they had ac-
cess to the Internet.
Recruitment
Respondents in the current study were recruited by different strategies.
First, a random sample of 150 general practitioners (GP) was asked to advice
smoking patients to go to the intervention website. Second, respondents were
recruited by numerous paid advertising campaigns in national and local news-
papers, newspaperwebsites and differentwebsites of Dutch health funds. Final-
ly, we recruited respondents by different national and international online
social network websites. All advertisings directly referred smokers to the inter-
ventionwebsitewhere they could receivemore information about the interven-
tion and study participation.
The studywas a randomized controlled trial (Dutch Trial Register (NTR3102))
with three study groups andwas basedon twoearlier CT smoking cessation inter-
ventions (Smit et al., 2012; Elfeddali et al., 2012). Smokers interested inparticipat-
ing in the current intervention could sign up by choosing their own login account
via the intervention website (http://www.steunbijstoppen.nl).
Respondents were informed at the study website (before their decision to
participate in the study, and before their online account registration and base-
line measurement) that they would be randomly allocated to one of three
conditions, of which one was the control condition. Respondents were not
told about the content of the intervention conditions (video; text) and control
condition (i.e. general advice on smoking cessation), nor to which group they
would be allocated. Respondents were eligible for participation after they had
given their informed consent and ﬁlled in all questions from the baseline as-
sessment. However, due to the requirements of the software, respondents
participating in the trial were provisionally randomized to one of the two
experimental conditions (TC vs. VC) or the control condition (CC) before
the baseline assessment. Yet, respondents did not know to which group
they had been allocated and had no information about the content of bothexperimental conditions when they had to ﬁll in the baseline questionnaire.
Only after providing online informed consent were respondents invited to
ﬁll in the baseline measurements. The baseline questionnaire was identical
for all the three conditions; however, respondents who were assigned to the
experimental conditions and indicated that they planned to quit within the
next month received an additional question regarding the planned quit-
date in order to optimally provide them with tailored feedback on this
choice for the ﬁrst session. Only after ﬁlling out the baseline questionnaire
were respondents informed to which study condition they were random-
ized to. Respondents in the experimental conditions received personalized
feedback over a period of three months (see Intervention description
below). Respondents in the CC received one general text advice about
smoking cessation directly after the baseline measurement. Six and twelve
months after baseline, respondents received an e-mail and were invited to
ﬁll in the follow-up measurements. Different strategies were used to
prevent high dropout rates at follow-up. First, respondents who did not ﬁll
in the follow-up measurement were reminded by e-mail to ﬁll out the
follow-up measurement. Respondent who did not react to the e-mail invita-
tions received another invitation by e-mail to brieﬂy indicate their current
smoking status by responding to a shortened version of the follow-up ques-
tionnaire (ten questions about the most important smoking-related items
instead of 95 questions). Finally, when respondents still did not complete
the measurement, respondents were called for a short telephone interview
and were asked the same questions as in the shortened online question-
naire. A full description of the intervention can be found elsewhere
(Whittaker et al., 2011).
Intervention
The two web-based multiple computer-tailored smoking cessation inter-
ventions were based on two earlier tested computer-tailored interventions
that have been shown to be effective (Te Poel et al., 2009; Smit et al., 2012;
Chiang and Borrelli, 2013). The I-Change model formed the theoretical frame-
work of the two interventions (de Vries et al., 2008; de Vries et al., 2013).
After ﬁlling out the baseline measurement, respondents received tailored feed-
back on their smoking behavior, attitude, perceived social inﬂuence, perceived
self-efﬁcacy and several preparatory action plans to effectively plan their quit
date. The personal information was gathered by means of the individual’s
answers to a questionnaire about his or her smoking behaviour, beliefs, social
support and motivation to change. Personal data collected during the question-
naire was matched with feedback messages from a ﬁle, consisting of all possible
feedback answers. A computer software program combined the relevant feedback
messages with the personal answers given in the questionnaire. At the end of the
ﬁrst session, respondents were asked to set a quit date within the following
month. Depending on respondents’ readiness to quit smoking within the follow-
ing month, they received personalized feedback during multiple computer-
tailored sessions and were directed into one of two routings (see Fig. 1).
Routing 1
Respondents who set their quit date within a month were directed to
routing 1, which aimed to help smokers transform their intention to quit
smoking into action (the actual quitting) by providing personalized feedback
messages on issues facilitating this transformation. Routing 1 consisted of six
different sessions. Session 1was based on the baseline assessment and provided
feedback on smoking behaviour, attitude, social inﬂuence and self-efﬁcacy to-
wards quitting, and included an invitation to choose a quit date. Session 2 was
one week before their quit attempt and respondents received tailored feedback
on their preparatory plans for their quit attempt, on their perceived self-efﬁcacy
to deal with difﬁcult situations and on how to plan to copewith these situations
(coping plans). Session 3 occurred three days after their quit attempt; respon-
dents received feedback on their perceived self-efﬁcacy to cope with difﬁcult
situations and feedback on their coping plans to prevent potential relapse. Ses-
sions 4, 5 and 6 occurred two, four and eight weeks, respectively, after the quit
date, in which respondents received tailored feedback on their perceived self-
efﬁcacy, on how to deal with difﬁcult situations and on their attitude towards
smoking, quitting smoking and how to maintain non-smoking. During these
last three sessions, respondents could choose to receive feedback on different
items. This option was provided since it was expected that they would encoun-
ter different problems during their quit attempt and thus to provide a greater
depth of tailoring (Whittaker et al., 2011).
Fig. 1. Two routings of a video- and text-based computer-tailored intervention.
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The goal of routing 2 was to increase the smoker’s motivation to quit by in-
creasing perceptions of the pros of quitting and how to obtain support for quit-
ting as previous studies suggested that, for these groups, changes in attitudes
and support were ﬁrst needed (de Vries et al., 2008; de Vries et al., 2013;
Dijkstra, 2005). Respondents who were not ready to quit within one month
were directed to routing 2, which including several sessions. Session 1 occurred
directly after baseline, and encouraged respondents to use thenextmonth to re-
ﬂect on their motivation to quit smoking. Session 2 happened one month after
baseline providing respondents tailored feedback on their smoking behavior,
their attitude regarding smoking and quitting smoking, their perceived social
support and their readiness to quit smoking; respondents ready to quit within
a month were directed to routing 1. Session 3 occurred two months after base-
line, and provided respondents not ready to quit similar feedback as used in ses-
sion 2; respondents who were ready to quit within onemonth were directed to
routing 1. Respondents at the end of this session not prepared to quit received a
kind message, indicating that it was respected that they were not yet ready toquit smoking, and outlining that for them, the program ended at this stage in
order to avoid unnecessary irritation (based on a pilot that preceded the ﬁnal
program). After each feedback moment, a summary with all tailored feedback
messages was sent to the respondent by e-mail. In all these sessions, smokers
who had reverted to smoking were invited and encouraged to restart their
quit attempt.Mode of delivery
Respondents in the text condition received multiple tailored feedback
via text-based messages (without any graphics or animations). In the
video condition, exactly the same tailored messages were used by adults
giving this information in video messages. Five adults delivered the tailored
advices in a TV ‘news program’ format (see Figs. 2 and 3). The contents of
the two interventions were exactly the same to test potential differences
of the two delivery strategies (text-based messages vs. video-based
messages).
Fig. 2. Screen shot of a personal advice from the video condition.
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Baseline measurement
Demographic variables age, gender (0, male; 1, female) and nationality (0,
other nationality; 1, Dutch nationality) were assessed. Socioeconomic statusFig. 3. Screen shot of a personal adwas measured by 2 different combinations of educational level, occupational
status and income.
(1) Educational levelwasmeasured by asking respondentswhich education-
al level they had completed (Mudde, 2006). Education was divided intovice from the text condition.
Fig. 4. Flowchart of respondent’s enrolment and inclusion.
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education); 2, intermediate (higher general secondary education, pre-
paratory academic education, medium vocational education); and 3,
high (higher vocational education or university level) (CBS. Centraal
bureau voor de statistiek, 2012).
(2) Occupational statuswas measured by two items (Mudde, 2006). Respon-
dents were ﬁrst asked to indicate their working situation (1, freelance; 2,
employed; 3,working for the public sector; 4, incapable ofwork; 5, unem-
ployed; 6, retired; 7, student; 8, housewife/houseman). Respondentswere
then asked to specify their occupational level: 1, gardener/farmer; 2, own
company; 3, free occupation (e.g. lawyer, physician); 4, higher occupa-
tional level (e.g. manager, therapist); 5, middle occupational level
(e.g. lab assistant, nurse); 6, lower occupational level (e.g. sales assistant).
(3) Household income was measured by one item asking respondents to
indicate their household income, excluding pre-taxes, resulting in a
10-point scale from 0 to ≥€3,400 (CBS. Centraal bureau voor de
statistiek, 2012).
(4) Housing tenure was measured by one item asking respondents whether
they rent or own their housing (1, rent; 2, own).
Initially, we aimed at combining housing tenure with income and education-
al level (Mudde, 2006; CBS. Centraal bureau voor de statistiek, 2012). As income
had a high rate of missing values, this combination measure could not be used.
Next, occupational status and educational level was combined to form one SES
index (CBS. Centraal bureau voor de statistiek, 2012).
Addiction levelwasmeasured by six items using the Fagerström Test for Nic-
otine Dependence (FTND) (0, not addicted; 10, highly addicted) (Heatherton
et al., 1991). The items were summed into an index.
Readiness to quit smoking was assessed by one item asking respondents
whether and when they intended to quit smoking, resulting in three categories
(1 = yes, within four to six months; 2 = yes, within 1 to 3 months; 3 = yes,
within the following month) (de Vries et al., 2008).
Depressive symptoms were measured by the abbreviated CES-D (10
items), resulting in a four-point scale (1 = rarely or never to 4 = most orall times) (Cole et al., 2004); a sum score was included in the analyses
(Cronbach’s alpha = .85).
Smoking habit was assessed by an abbreviated version of Verplanken and
Orbell’s self-reported habit index of six items (e.g. smoking is something
which I do automatically), resulting in a ﬁve-point scale (1 = I totally disagree
to 5 = I totally agree) (Cronbach’s alpha = .78) (Verplanken et al., 2003).
Occurrence of smoking-related diseaseswasmeasured by four questions on a
dichotomous scale (Do you suffer from chronic respiratory disease, cancer,
diabetes or cardiovascular disease? 0 = no or 1 = yes).
Attitudewasmeasured by three items assessing the pros and cons of quitting,
resulting in a ﬁve-point scale (1 = I totally disagree to 5 = I totally agree). A
mean scale score was included in the analyses (Cronbach’s alpha = .52).
Social inﬂuencewas measured by two scales. Social modelling was assessed
by two items that measured whether other people in the environment smoked
(respectively, partners (1=no, 2=yes, 9=not applicable) and social environ-
ment (family or friends; 1=none, 2= aminority, 3=half, 4= amajority, 5=
all, 9 = not applicable)). A number of respondents (n= 552) selected ‘not ap-
plicable’ when asked whether their partner smoked, 80 selected this choice
when asked whether someone in their social environment smoked. Social sup-
port was measured by two items that asked whether smokers received social
support (respectively, partners and social environment) in favour of quitting
on a four-point scale (1 = no, 2 = yes, a bit, 3 = yes, moderate, 4 = yes, a
lot, 9 = not applicable). Seven hundred and eighty-seven respondents selected
‘not applicable’ when asked whether they received support from their partner,
229 selected ‘not applicable’ when asked whether they received support from
their social environment. ‘Not applicable’ was recoded into the lowest value
(1 = no support) for the social inﬂuence measure; items were summed into
an index.
Preparatory plans were assessed by three items that measured whether
participants planned to execute different preparatory plans for their quit
attempt (e.g. removing ashtrays) on a ﬁve-point scale (1 = surely not to 5 =
surely yes).
Coping plans were assessed by four items that measured whether partici-
pants had made speciﬁc plans to prevent relapse in difﬁcult situations (0 =
no or 1 = yes).
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would be able to refrain from smoking in these difﬁcult situations, resulting in a
ﬁve-point scale (1 = deﬁnitely not to 5 = deﬁnitely yes). A mean scale score
was included in the analyses (Cronbach’s alpha = .62).
Follow-up measurement
At twelve months of follow-up, prolonged abstinence was the main out-
come and was measured by asking respondents whether they refrained from
smoking (allowing for a two-week grace period during which the respondent
could smoke one to ﬁve cigarettes) since their last quit attempt twelve months
ago (0 = no or 1 = yes; self-report) (Mudde, 2006; Hughes et al., 2004;
Laaksonen et al., 2003). The question was: Have you smoked since your last
quit attempt? Those who reported that they had quit less than ninemonths be-
fore the follow-up were regarded as smokers (Hughes et al., 2004; Moore and
Zaccaro, 2000). Thiswas done since smokers had the possibility to quit smoking
within the intervention period (three months) (Moore, 2000). For secondary
analyses, seven-day point prevalence abstinence was assessed by one item
asking respondents whether they had refrained from smoking during the last
seven days (0 = no or 1 = yes). Seven-day point prevalence was deﬁned as
not having smoked during the last seven days (measured from follow-up after
twelve months) (Mudde, 2006; Hughes et al., 2004). While prolonged absti-
nence is able to measure a longer period of abstinence (often several months)
and appears to be a conservative measure for smoking abstinence, seven-day
point prevalence abstinence is able to include smokers who made a delayed
quit attempt or who relapsed, without classifying the respondent as a smoker
(Hughes et al., 2004; Moore, 2000).
Biochemical validation
Respondents who indicated that they had quit smoking after twelve
months (n = 167) of follow-up were invited to biochemically validate
their self-reported smoking status. NicAlert® test strips were used to
measure cotinine in saliva. A cutoff point of ≥2 for saliva indicated that
respondents still smoked tobacco (Marrone et al., 2011). Sixty-two respon-
dents (37%) completed the test and sent it back by mail to the research
team. In 95.2% (N = 59) the cotinine assessment veriﬁed the non-smoking
status. In 4.8% (N= 3), cotinine was detected. Smoking status of these respon-
dents was changed to ‘smoker.’
Statistical analysis
First, descriptive analyses were performed to test for signiﬁcant
differences between the three conditions. We used Chi-square tests
for categorical variables with Bonferroni post hoc comparisons
(alpha= .05/3= .017) and analyses of variance (ANOVA) for contin-
uous variables with Tukey’s HSD (honestly signiﬁcant difference)
post hoc comparisons.
Second, in order to detect possible dropout at twelvemonths follow-
up, logistic regression was used, including baseline factors and group
assignment as predictors. All signiﬁcant baseline differences and predic-
tors of dropout were included in all effect analyses that are explained in
the following part.
Third, logistic regression analyses were performed to investigate the
effectiveness of the intervention on prolonged abstinence after twelve
months of follow-up, including all respondents who met inclusion
criteria. Potential confounders, including demographic variables (age,
gender, socioeconomical variables, ethnicity) and variables with an ex-
pected independent inﬂuence on smoking cessation (e.g. addiction
level, readiness to quit smoking), baseline differences, dropout predic-
tors and interaction terms (educational level by condition, occupational
status and educational level by condition, readiness to quit smoking by
condition). In order to obtain themost parsimoniousmodel, a top-down
elimination procedure was used removing non-signiﬁcant interaction
terms from the model. In the main effect analyses, we used a multiple
imputation dataset (Schafer, 1999). Before the analyses, missing values
for outcome variables were imputed based on the regression of all rele-
vant variableswhichwere used in themain effect analyses. According to
the recommendation to create as many imputed datasets as the per-
centage of cases with missing data, the number of imputations of our
dataset was set at 50 (Bodner, 2008). Second, the same analyses wererepeated using a negative scenario (intention to treat (ITT)), in which
every respondent missing at follow-up was regarded as a smoker.
Third, we tested the outcomes in a complete-case scenario in which
only respondents who successfully completed the twelve-month
follow-up measurement were included in the analyses.
Data were analyzed using SPSS 19.0 (SPSS, Inc., Chicago, IL, USA).
Results
Fig. 4 presents the ﬂow of respondents. Of the 2,551 potential respon-
dents assessed for eligibility, 49 declined to participate, 138 did not meet
inclusion criteria and 265 did not complete the baseline questionnaire or
had no baseline quit date (within routing 1). Ultimately, 2,099 respon-
dents were randomized to the VC (N= 670), TC (N= 708) and the CC
(N = 721). Respondents included in the analyses had a mean age of
45.7 years (SD, 12.8), 1,278 (60.9%) of them were female and 705
(33.6%) had a low level of education. Additionally, respondents smoked
on average about 19 (SD, 8.6) cigarettes per day. Table 1 shows the char-
acteristics and the baseline differences between the three conditions.
Dropout analysis
During this study, 362 out of 670 (54.0%) respondents were
followed-up after 12 months in the VC, versus 425 (60.0%) out of 708
in the TC and 422 (58.5%) out of 721 in the CC. Retention after 12
months was signiﬁcantly higher when respondents were older (OR =
1.02; 95% CI, 1.01–1.03; p = .001), had a Dutch nationality (OR =
1.63; 95% CI, 1.01–2.61; p= .04) and when they had fewer smokers in
their environment (OR = 0.91; 95% CI, 0.84–0.99; p= .03).
Quit rates after 12 months of follow-up
Table 2a presents the quit rates for prolonged abstinence and seven-
day point prevalence abstinence. In the VC, a total of 66 (9.0%) respon-
dents reported not having smoked since their last quit date (prolonged
abstinence); in the TC, 52 (7.3%) respondents reported not having
smoked, and 46 (6.4%) respondents reported this in the control
condition. Tables 2b and 2c present the prolonged abstinence and
seven-day point prevalence abstinence rates for the three different con-
ditions, stratiﬁed by educational level.
Spearman correlations
Asmentioned before, inclusion of all items to assess SES did not result
in a reliable scale, as income had high rates of missing values. Therefore,
we included only the combination of ‘occupational status with educa-
tional level’ and educational level alone in the analyses. The Spearman
correlation between the two variables ‘educational level’ and ‘occupa-
tional status with educational level’ was 0.71. The variance inﬂation
factor (VIF) was below ﬁve, indicating no problem of multicollinearity.
By comparing educational level with occupational status, we were
able to investigate whether the combined approach had additional
values above the traditional measure ‘educational level’.
Effects of the intervention at 12 months of follow-up
Weassessed interaction effects between conditions and the different
operationalisations of SES and conditions and readiness to quit smoking.
None of these were signiﬁcant or inﬂuenced smoking abstinence after
12 months.
Multiple imputation analysis (ITT) showed amain effect of condition
on prolonged abstinence. The VC wasmore effective than the CC (OR=
1.90, p= .005) and the TC (OR = 1.71, p= .01) (see Table 3). Analyses
were also conducted in a negative scenario (ITT, not presented in the
table). The differences between the VC and the CCwere borderline signif-
icant (OR = 1.38, p= .06). The two experimental conditions (VC vs. TC)
Table 1
Baseline sample characteristics for the three conditions (recruited between December 2010 and June 2012.
Overall sample Video (V) Text (T) Control (C) p Turkey HSD/Bonferroni a
(N= 2,099) (n= 670) (n= 708) (n= 721)
Gender (female); % (n) 60.9 (1,278) 62.2 (417) 60.9 (431) 59.6 (430) .61 b
Educational level; % (n) .41 b
Low 33.6 (705) 33.6 (225) 32.6 (231) 34.5 (249)
Medium 37.3 (782) 36.9 (247) 36.0 (255) 38.8 (280)
High 29.2 (612) 29.5 (198) 31.4 (222) 26.6 (192)
Occupational status with educational level .27 b
Well-off 12.5 (259) 12.7 (83) 11.8 (83) 13.1 (93)
Top-layer middle group 27.2 (563) 26.8 (176) 29.3 (206) 25.4 (181)
Under-layer middle group 23.8 (493) 26.1 (171) 23.5 (165) 22.1 (157)
Less well-off 29.2 (605) 26.4 (173) 28.3 (199) 32.7 (233)
Least well-off 7.3 (151) 8.1 (53) 7.1 (50) 6.7 (48)
Age; Mc (SD) 45.7 (12.8) 45.5 (13.0) 45.4 (12.8) 46.2 (12.5) .46 d
Dutch nationality; % (n) 95.2 (1,995) 95.5 (639) 95.2 (674) 94.9 (682) .85 b
FTND e score (1–10); M (SD) 4.9 (2.4) 5.0 (2.3) 4.9 (2.4) 4.9 (2.5) .46 d
Number of cigarettes smoked per day; M (SD) 18.8 (8.6) 19.0 (8.1) 18.7 (8.4) 19.0 (9.2) .75 d
Readiness to quit; % (n) .005 b V, T b C
Within 1 month 52.1 (1,093) 54.9 (368) 54.2 (384) 47.3 (341)
Within 1–3 months 30.3 (636) 30.6 (205) 28.7 (203) 31.6 (228)
Within 4–6 months 17.6 (370) 14.5 (97) 17.1 (121) 21.1 (152)
With COPD diseases; % (n) 13.8 (290) 14.5 (97) 14.0 (99) 13.0 (94) .73 b
With cancer; % (n) 1.6 (34) 1.5 (10) 1.3 (9) 2.1 (15) .46 b
With diabetes; % (n) 4.7 (99) 4.0 (27) 4.7 (33) 5.4 (39) .48 b
With cardiovascular diseases; % (n) 10.0 (210) 9.3 (63) 8.5 (60) 12.1 (87) .06 b
With asthmatic diseases; % (n) 8.1 (171) 9.4 (63) 8.1 (57) 7.1 (51) .28 b
Recruitment strategy; % (n) .76 b
General practitioner 7.9 (166) 8.4 (56) 8.1 (57) 7.4 (53)
Newspaper/Internet 77.7 (1,631) 76.3 (511) 77.8 (551) 78.9 (569)
Family/friends 9.7 (203) 10.3 (69) 10.2 (72) 8.6 (62)
Other strategies 4.7 (99) 5.1 (34) 4.0 (28) 5.1 (37)
Depressive feelings; M (SD) 5.8 (2.4) 5.9 (2.5) 5.8 (2.4) 5.8 (2.4) .42 d
Habit; MD (SD) 4.0 (0.6) 4.0 (0.6) 4.0 (0.6) 4.0 (0.7) .50 d
Social support; M (SD) 5.1 (1.8) 5.1 (1.7) 5.2 (1.8) 5.1 (1.9) .41 d
Social modelling; M (SD) 3.9 (1.2) 4.0 (1.2) 4.0 (1.3) 3.9 (1.2) .15 d
Attitude; M (SD) 4.2 (0.7) 4.2 (0.7) 4.1 (0.7) 4.2 (0.7) .53 d
Self-efﬁcacy; M (SD) 3.2 (0.9) 3.2 (0.9) 3.1 (0.9) 3.1 (0.9) .22 d
Preparatory planning; M (SD) 11.0 (2.6) 11.2 (2.6) 11.0 (2.6) 10.8 (2.6) .008 d V N C
Coping planning; M (SD) 1.2 (1.5) 1.5 (1.6) 1.3 (1.5) 0.96 (1.5) .000 d V, T N C
Note: p-values b .05 aremarked bold; a, TukeyHSD, alpha= .05; Bonferroni-corrected alpha= .05/3= .017; b, Analyses of variance (ANOVA, F-test)were used for continuous variables; c,
M, mean, SD, standard deviation; d, Chi-square tests were used for categorical variables; e, FTND, Fagerström test for nicotine dependence.
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presented in the table) revealed comparable results. The VC condition
was signiﬁcantly more effective than the CC (OR = 1.67, p = .02) and
more effective than the TC (OR = 1.59, p = .03). For seven-day point
prevalence abstinence, we were not able to replicate our ﬁndings with
themultiple imputation analyses (see Table 3),with thenegative scenario
or with the complete cases.
Discussion
Main ﬁndings
The study assessed the effectiveness of two CT smoking cessation in-
terventions on smoking abstinence after twelve months of follow-up.Table 2a
Twelve-month prolonged abstinence and seven-day point prevalence abstinence rates per con
Total Video
Negative scenario (%)
Prolonged abstinence (N= 2,099) 7.8 (164) 9.9 (66
7-day point prevalence abstinence (N= 2,099) 17.2 (361) 17.8 (1
Complete cases (%)
Prolonged abstinence (N= 1,095) 15.0 (164) 20.2 (6
7-day point prevalence abstinence (N= 1,209) 29.9 (361) 32.9 (1
Note: p-values b .05 are marked bold.The effectiveness of the two CT interventions was assessed by three
analyses strategies for estimating the results: (1) a multiple imputation
approach, (2) a negative scenario approach and (3) complete cases.
To our current knowledge, this is one of the ﬁrst studies which com-
pared a video-based and text-based CT intervention on long-term
prolonged smoking abstinence in Dutch smokers. The video-based CT
smoking cessation intervention was more effective for prolonged absti-
nence than the text-based intervention and the CC. No interaction was
found between the condition and SES or between condition andmotiva-
tion to quit smoking. These results support the short-term effects of
video tailoring previously (Schaap et al., 2008), although no effects of
the text-tailored conditionwere found after twelvemonths in this study.
Conforming to the results of earlier studies in other health-related
domains (Frenn et al., 2005; Tuong et al., 2014), our study revealeddition (negative scenario and complete cases).
Text Control χ2 p
) 7.3 (52) 6.4 (46) 6.13 .05
19) 17.7 (125) 16.2 (117) 0.73 .69
6) 13.5 (52) 12.0 (46) 10.23 .006
19) 29.4 (125) 27.7 (117) 2.53 .28
Table 2b
Twelve-month prolonged abstinence rates per condition stratiﬁed by education level (negative scenario and complete cases).
Negative scenario % (N= 2,099) Total Video (n= 670) Text (n= 708) Control (n= 721) χ2 p
Low educational level (n= 705) 7.8 (55) 8.4 (19) 6.9 (16) 8.0 (20) 0.39 .82
Middle educational level (n= 782) 7.2 (56) 10.5 (26) 5.5 (14) 5.7 (16) 6.16 .05
High educational level (n= 612) 8.7 (53) 10.6 (21) 9.9 (22) 5.2 (10) 4.28 .12
Complete cases % (N= 1,095) Total Video (n= 327) Text (n= 386) Control (n= 382) χ2 p
Low educational level (n= 351) 15.7 (55) 19.2 (19) 13.9 (16) 14.6 (20) 1.32 .52
Middle educational level (n= 407) 13.8 (56) 21.5 (26) 9.9 (14) 11.1 (16) 8.76 .01
High educational level (n= 337) 15.7 (53) 19.6 (21) 17.1 (22) 9.9 (10) 3.99 .14
Note: p-values b .05 are marked bold.
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Although we hypothesised that LSES smokers might proﬁt more from
VC and HSES smokers more from TC, we did not ﬁnd this moderating
effect of SES. Abstinence rates were similar for LSES and HSES smokers.
In line with this, several previous studies have already shown a positive
appreciation of videomessages in health interventions and smoking ces-
sation interventions in particular (Whittaker et al., 2011; Vandelanotte
and Mummery, 2011). As information delivery via the Internet increas-
ingly uses videos (Vandelanotte and Mummery, 2011) and our video-
based intervention was slightly better evaluated by respondents during
our six-month process evaluation, an explanation is that adults in gener-
al have started to prefer video information over text-based information,
leading to similar effects for our SES groups andmotivational groups. The
latter ﬁnding supported our hypothesis that the use of a tailored ap-
proach using different routings for more and less motivated participants
was valuable.
Intervention effects could not be demonstrated when seven-day
point prevalence abstinence was used as an outcome measure. Since
seven-day point prevalence also includes smokers whomade a delayed
quit attempt not within the intervention period itself, it might have
underestimated the intervention’s effectiveness as smokers were moti-
vated to make a quit attempt during the intervention period and is a
possible explanation for why we did not ﬁnd any effects of seven-day
point prevalence abstinence after 12 months.
Lastly, our two socioeconomic indicators did not predict smoking
abstinence. This may suggest that successfully quitting is equally difﬁ-
cult for LSES and HSES smokers.Strengths and limitations
The study strengths are that this was one of the ﬁrst studies investi-
gating the long-term effectiveness of a video- and text-based smoking
cessation intervention, that two sensitivity analyses were performed,
that we used a strong research design and had relatively low dropout
rates comparable to similar studies (Smit et al., 2012).
Though there were also several limitations to our study. First,
measurement of SES has been shown to be subject to criticism
and debate (Laaksonen et al., 2005). SES was indexed by respon-
dent’s educational level and their occupational status. Preferably,
SES should be operationalised according to the respondent’s householdTable 2c
Twelve-month seven-day point prevalence abstinence rates per condition stratiﬁed by educati
Negative scenario % (N= 2,099) Total Video (n= 670)
Low educational level (n= 705) 16.9 (119) 18.7 (42)
Middle educational level (n= 782) 16.2 (127) 15.8 (39)
High educational level (n= 612) 18.8 (115) 19.2 (38)
Complete cases% (N= 1,209) Total Video (n= 362)
Low educational level (n= 394) 30.2 (119) 36.8 (42)
Middle educational level (n= 443) 28.7 (127) 29.5 (39)
High educational level (n= 372) 30.9 (115) 32.8 (38)
Note: p-values b .05 are marked bold.income (Laaksonen et al., 2005; Schaap and Kunst, 2009). Yet, house-
hold income had high rates ofmissing values (14.3%) andwas therefore
not included. Second, due to ﬁnancial and logistic reasons, respondents
completed biochemical validation of self-assessed smoking status at
home. It might have been better to visit the respondent to ensure that
biochemical conﬁrmation was done correctly. A small percentage
(37.1%) of all self-reported quitters completed the test. It is conceivable
that that self-reports in respondents who did not undergo the test may
not have been completely accurate, which may have led to some over-
estimation of quit rates. Yet, it is possible that smoking abstinence rates
have been overestimated. However, there are no reasons to assume that
the self-report reliability varied between the conditions (Gerritsen
et al., 2015). Third, dropout was considerable, but not related to study
condition, as respondents were only eligible to participate in the study
if they had ﬁlled out the baseline completely, including their intention
to quit. However, as respondents in the experimental conditions were
asked to set a quit date, this may have led to slightly higher dropout
rates at baseline. Yet, strategies to prevent high dropout rates are
strongly recommended as this study, as many eHealth interventions,
suffers from dropout rates. Lastly, effect size differences between VC,
CC, VC and TC were small but comparable to those reported in past re-
search (Elfeddali et al., 2012).Conclusion
In sum, the results of this study provide evidence that a video-
based CT smoking cessation intervention can be effective for achieving
prolonged abstinence for both LSES andHSES smokers. Further research
is needed to see how these types of interventions can be improved to in-
crease abstinence rates in LSES smokers in particular.Conﬂict of interest statement
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Text (n= 708) Control (n= 721) χ2 p
18.2 (42) 14.1 (35) 2.21 .33
15.7 (40) 17.1 (48) 0.26 .88
19.4 (43) 17.7 (34) 0.22 .90
Text (n= 425) Control (n= 422) χ2 p
31.8 (42) 23.6 (35) 5.56 .06
26.3 (40) 30.2 (48) 0.64 .73
30.5 (43) 29.6 (34) 0.29 .86
Table 3
Intervention effects on prolonged abstinence and seven-day point prevalence abstinence
after 12 months of follow-up (multiple imputation).
After 12 months of follow-up
(N= 2,099)
Prolonged abstinence Seven-day point
prevalence abstinence
Final regression model OR 95% CI p OR 95% CI p
VC vs. CC 1.90 1.22–2.96 .005* 1.17 0.85–1.62 .34
TC vs. CC 1.11 0.73–1.69 .63 0.91 0.68–1.22 .52
VC vs. TC 1.71 1.13–2.59 .01* 1.17 0.85–1.62 .34
Gender a 0.94 0.94–0.66 .71 1.05 0.80–1.37 .74
Age 1.00 0.99–1.02 .76 0.99 0.98–1.00 .06
Dutch nationality b 1.24 0.42–3.68 .70 0.80 0.42–1.52 .50
Middle educational level c 0.94 0.60–1.48 .79 0.73 0.51–1.03 .07
High educational level c 1.05 0.55–1.99 .88 0.65 0.40–1.06 .08
Less well-off d 1.14 0.59–2.29 .71 1.04 0.56–1.93 .90
Under-layer middle group d 1.13 0.54–2.37 .75 1.08 0.58–2.00 .82
Top-layer middle group d 0.85 0.38–1.90 .68 1.28 0.63–2.61 .49
Well-off d 1.10 0.44–2.78 .84 1.68 0.77–3.64 .19
Readiness to quit within 1
month e
1.50 0.89–2.54 .13 1.37 0.95–1.98 .10
Readiness to quit within 1–3
months e
0.79 0.45–1.39 .42 1.05 0.70–1.58 .80
FTND score (addiction level) 1.03 0.99–1.11 .42 0.96 0.91–1.01 .08
Preparatory planning 1.15 0.91–1.44 .24 1.24 1.05–1.45 .009
Coping planning 1.03 0.92–1.16 .58 1.02 0.93–1.11 .67
Social modelling 0.95 0.82–1.10 .47 1.08 0.97–1.21 .14
Note: p-values b .05 aremarked bold; Interaction terms are not included in theﬁnalmodel
since they were not signiﬁcant: a, female is the reference category; b, other nationality is
the reference group; c, low education is the reference category; d, least well-off is the ref-
erence category; e, willingness to quit within 4–6 months is the reference category; *,
small effect size (Cohen’s d).
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